
tilaginous walls of the larynx. In fact, with some of
tne so-called laryngeal forceps it would be an absolute
impossibility to see both the foreign body and the blades
of the forceps. Then, too, many of these instruments
are so devised as to make the control of the wrist wholly
responsible for this most delicate manipulation, when,
in fact, the operator should be able to direct the move-
ments of his forceps entirely with his fingers and with
the greatest ease.

A recent writer in The Journal states that where
a sand-bur is lodged in the larynx it may easily be re-
moved by entangling its spinous processes in some cotton
wound about a bent probe. Inasmuch as I succeeded
in doing this for a patient over two years ago, and ut-
terly failed in a similar case a few weeks ago, the de-
ductions from my limited experience are that he is, at
least, half right. At any rate, this very practical ex-

pedient is well worth a trial if the sand-bur is situated
far enough forward or back to pass the end of the probe
under it without the danger of pushing the bur down
into the trachea.

The administration of a general anesthetic does not
entirely preclude the superior route for the introduction
of instruments calculated to aid in grasping the foreign
body; in fact, in a few cases it is a positive advantage,
as the reflexes are abolished; but great care is necessary
and the cases must be selected carefully. However, the
urgency of the case or the impossibility of removing the
body by these methods may compel us to adopt other
procedures.

When some large body, such as a bolus of food, has
entered the larynx and there is danger of immediate
death, we are warranted in introducing our fingers into
the patient's mouth at once and attempting to hook out
the foreign body with the forefinger. This has been
done successfully, in one case by a nurse, who by his
timely intervention saved the patient's life.

Laryngotomy or tracheotomy is indicated where the
foreign body can not be extracted by other means, or
where it is necessary to act at once in order to save the
patient's life. This may even be done with an ordinary
penknife, on the street or at the table, if the anatomic
relations of the parts are considered. In fact, I believe
in some instances laryngotomy is delayed too long.
After placing the patient in the tracheotomy position,
make a single stab wound through the cricothyroid
membrane, or, if time permits, dissect back the tissues
covering the anterior angle of the thyroid cartilage,
carefully make a transverse incision through the crico-
thyroid membrane, and then with a blunt-pointed bis-
toury divide the thyroid cartilage from below upward
nearly to its superior border in the median line. The ad-
vantage of not cutting entirely through the thvroid car-

tilage is that its partial continuity at the upper border
permits of more exact approximation for the purpose
of repair.

The division of the thyroid cartilage having been ac-

complished, a retraction of the two wings enables one
to look directly into the larynx and to introduce forceps
with which to grasp and extract the foreign body. The
margins of the divided thyroid cartilage are sutured
together with chromicized catgut or other material.
The external wound is then closed.

The use of the probe-pointed bistoury allows the sur-

geon to pass the blade of the knife directly upward be-
tween the vocal cords without injuring them, and this
will cause the line of section to occur between their an-

terior attachments.

Following the extraction of a foreign body from the
larynx, it is my practice to put the patient to bed for
a day or two in a warm atmosphere kept moist by some
form of vaporizer, to maintain cold compresses over the
larynx for twenty-four hours or until symptoms of
edema, if present, abate, and to forbid the use of the
voice for at least forty-eight hours. Where laryn-
gotomy has been performed the voice should not be
used at all for some weeks, as the healing process in car-

tilage is a slow one and is not to be favored by attempts
at phonation, which put the vocal cords on the stretch.
In a case in which I recently performed this operation
for the removal of a sand-bur there was almost no

bleeding, the external wound healed nicely, there was
no postoperative spasm or edema of thfe glottis, and the
patient can now use his voice some, although I do not
know just how much, as I am still keeping him from
using his voice as much as I can.

What deductions, if any, can we make from the cases
cited and the statements made?

1. In every case of aphonia search for a foreign body
should be instituted.

2. There is great variation in the symptoms and
pathologic results of foreign bodies in the larynx.

3. A careful report of every such case should be
made for the next few years, in order that a more ex-
tensive literature on the subject may be built up.

4. The great majority of laryngeal forceps now in
use are ill adapted for the uses to which they are to be
put.

5. Laryngotomy is a safer and more conservative pro-
cedure in the hands of a competent surgeon, in many
cases, than bungling attempts on the part of an inex-
perienced laryngologist to remove a foreign body by
way of the mouth with imperfect instruments and
technic.

2S25 Nebraska Street.

USING THE X-RAY WITHOUT BURNING.
ALBERT C. GEYSER, M.D.,

Instructor in Radiography and Radiotherapy at Cornell University
Medical College; Lecturer in Electro-Therapy and Radiography

at the New York Polyclinic.
NEW YORK.

Addendum by Benjamin P. Riley, M.D., New York.
Valuable as the x-ray is as a therapeutic measure,

every operator feels a certain constraint when obliged to
use this agent either for therapeutic or diagnostic work.
Three years ago a well-known German radiographer for-
mulated certain rules, and gave to the profession a sys-
tem whereby the x-ray effect might be measured, and
a certain number of units constituted a safe dose. Dur-
ing the year 1907 this same operator was sued for dam-
ages for causing by his own method of dosage severe
x-ray burns.

All methods of dosage are fallacious because they can
not take into consideration the idiosyncrasy of the pa-
tient. It is not, therefore, a system of measurement that
we require, but rather something that robs the x-ray of
the element that is most directly responsible for the
deleterious effect. Unfortunately, no one has ever been
able to see the x-rays; we simply have to be content
with studying its effects on tissue and chemicals. When
chemicals, such as the pearls of Holzknecht, the pastilsof Sabouroud or the photographic plates are exposed
to the influence of the x-ray, certain reasonable meas-
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urements might be formulated, because all the elements
are more or less known factors and are obliged to respond
to certain physical laws.

The principal effect of the x-ray on these substances
is decomposition of their molecular structure analogous
to electrolysis; in other words, a separation of the atoms  

in the compound, with rearrangement and the forma-
tion of new compounds. This effect is primarily due to
two causes: First, to the ionizing power of the x-ray;
second, to the fact that the charged x-ray tube is a con-
verter and surrounded by a static charge, which when
separated by a dielectric from a capacity is capable of
inducing into that capacity currents of opposite polarity.
The current that is in this manner induced into the pa-
tient who happens to be the grounded capacity ma-

terially assists in the ionizing power of the x-ray. We
can not deprive the x-ray of its ionizing power, but
under suitable circumstances we can deprive the tube
of its inductive effect by grounding the positive side of
the static machine while the tube is in action. When,
however, a coil is used for the production of the x-ray,
neither side of the secondary can be grounded without
serious risk of short-circuiting the secondary to the pri-
mary, thereby burning out the coil.

This state of affairs caused me to experiment with
various shapes of tubes, until two and a half years ago
a tube was perfected which I have named the Cornell
tube (Fig. 1). This tube is made of heavy lead glass so
that no rays are emitted, except through a flint-glass
window, which corresponds in size to the lesion to be
treated. The connecting wires are encased in glass in-
sulators to prevent sparking on any part of the patient
while under treatment. The flint-glass window is situ-
ated at the end of a projection, and must be in direct
contact with the lesion, thus furnishing a ground and
doing away with the air space which would otherwise be
the dielectric between the tube and the patient.

When a tube is brought into direct contact with the
patient, only the ionizing effect of the x-ray is exerted
on the tissues, and this effect is all that is needed to
furnish the most brilliant therapeutic results.

During the past two and a half years this system has
been used at Cornell Medical College, and in over 5,000
applications not a single case of dermatitis has devel-
oped. All cases intended for x-ray treatment are di-
vided into two classes, those with broken skin lesions and
those where healthy skin covers the lesion.

In lesions of the first class, or broken skin lesions,
we include epithelioma, lupus vulgaris, rodent ulcer,
eczema, sycosis, favus, etc. When a patient presents
himself for treatment with such a lesion a tube is se-

lected with a window that will as nearly as possible in-
clude the entire Yesion, the tube is then fastened in the
holder in the usual manner and the flint-glass window

'

is applied directly to the lesion for not less than five min-
utes nor more than fifteen, according to the depth of the
pathologic structure (Fig. 2). Within a few hours, and
continuing for some days later, a crust will have formed,
and the lesion is reduced in thickness from one-third
to one-half; then the same treatment is again repeated.
After the fourth or fifth treatment the edges begin to
close in. As the lesion becomes smaller the tube is
changed to conform to the new size of the old lesion.
I have frequently exposed such lesions as epithelioma
for thirty minutes during a single seance, yet no burn
has ever resulted, neither do I think it possible that a
burn could be produced, no matter how long the tube
is kept in contact with the skin.

In lesions of the second class, where sound skin inter-
venes between the lesion and the tube, a slight change in
technic is necessary. In this class are included acne,
hypertrichosis, hyperidrosis, tubercular glands, splenic
leukemia, Hodgkin's disease, itching, dermatoses, etc.
In treating these lesions the tube is brought into direct
contact with the sound skin, and is slowly moved over a

large area, so that the underlying structure receives a

sufficient amount of exposure, while the sound skin cov-

ering the same receives at any one point but a minimum
amount of exposure. With this technic all of this class
of lesions are amenable to more or less permanent ben-
efit, yet no burn will result. Whenever such lesions as

splenic leukemia, mycosis fungoides, diffuse psoriasis,
etc., are to be subjected to the x-ray it is preferable to
use the tube at a distance of thirty inches, especially
when the coil is used as the exciting agent. The tube
must, of course, be one with high penetrative power. A
dielectric of thirty inches practically removes all the
undesirable inductive effect from the tube. When a

static machine is used, the positive side of the machine
should be grounded, and then the tube may be brought
within twelve to fifteen inches of the patient without
danger of a dermatitis.

When living tissue is exposed to the influence of the
x-ray, radium, ultraviolet light, in fact, all radioactive
substances, the ionizing property of these substances
is felt by the various component parts of each cell. In
very mild doses this acts as an irritant and so stimulates
the tissue exposed. This accounts for the regrowth of
hair or the fact that lanugo frequently takes on active
growth, or the pigment cells deposit an extra amount
of coloring matter through the exposed area. This has
been referred to as the tanning process of the x-ray.

A somewhat larger dose, by overstimulation, inhibits
physiologic function, especially all glandular function,
and the higher or more complex function, the quicker
and more certain the inhibitive action of the ray. Thus
the ray will arrest testicular and ovarian function, cause
the hair to shed and retard the growth of malignant
cell proliferation, especially of glandular origin.

In large doses, meaning thereby prolonged exposures,
oft repeated, by complete arrest of function, the ray de-
stroys the nucleus and nucleolus of various cells, those
of the horny layer of the skin being most resistant. A
cell is dependent on its nucleus for existence; when the
nucleus has been destroyed the rest of the cell com-

ponents, such as .the cell membrane and its protoplasm,
according to their power of resistance, are either stimu-
lated, inhibited or, like the nucleus, entirely destroyed.

All the parts of cells that are so killed become leuko-
maines or dead putrid nitrogenous bodies. The system
reacts by its chemotactic property, and if this local re-
action to this poisonous material is sufficient to cause a

visible dermatitis or local inflammation, we have what
has erroneously been termed an x-ray burn. This is a
misnomer and should be removed from the literature.
The term radio-dermatitis might be substituted.

The chronic radio-dermatitis of the x-ray operators
shows all the various changes that the small but oft-
repeated doses of x-ray are capable of causing. The
atrophic areas show the existence of previous inflammar
tion; the dilated blood vessels are the result of the de-
struction of the intima, while the hyperkeratosis is a

compensatory hyperplasia on the part of the economy,
due to loss of equilibrium between the various cell ele-
ments.

1239 Madison Ave

Downloaded From: http://jama.jamanetwork.com/ by a RYERSON UNIVERSITY LIBRARY User  on 06/19/2015


